Augmented Ca2+ influx is involved in the mechanism of enhanced proliferation of cultured vascular smooth muscle cells from spontaneously diabetic Goto-Kakizaki rats.
To investigate whether augmented calcium influx is involved in the mechanism of the enhanced proliferation of vascular smooth muscle cells (VSMCs) in diabetes, we studied the association between proliferation and cytosolic free calcium concentration ([Ca2+]i) in cultured aortic VSMCs from spontaneously diabetic Goto-Kakizaki (GK) and Wistar rats. Serum, angiotensin II and Bay K 8644, a voltage-dependent Ca2+ channel (VDC) agonist, stimulated the proliferation of VSMCs; the magnitude was greater in VSMCs from GK than Wistar rats. VDC blockers, verapamil and nicardipine, inhibited Bay K 8644-induced cell proliferation, and the difference in the proliferation of VSMCs between GK and Wistar rats disappeared. Angiotensin II-induced proliferation was only partially inhibited by VDC blockers, and enhanced proliferation of GK-VSMCs was still observed. Bay K 8644 and angiotensin II increased [Ca2+]i, and the increase was augmented in GK-VSMCs. Bay K 8644-induced [Ca2+]i increase was completely inhibited by pretreatment with verapamil or removal of extracellular Ca2+, suggesting that VDC is associated with this increase. Although angiotensin II-induced [Ca2+]i increase was not affected by verapamil, removal of extracellular Ca2+ slightly but significantly attenuated angiotensin II-induced [Ca2+]i increase, suggesting that VDC blocker-insensitive receptor-activated Ca2+ influx is involved. These results indicate that augmented Ca2+ influx via VDC and a receptor-activated pathway may be involved in the mechanism of the enhanced proliferation of VSMCs from GK rats.